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Awving often tyred you with Diſcourſes of 
ſeveral Parts of Muſick, wherein you deſi- 
red to receive ſatisfaGion, without obtain- 

. <a. ;g the Effet I propoſed to my ſelf; T re- 
fleed upon the ſaying, That no man underſtands that 
which he cannot ſo expreſs as to make another nnder- 
ſtand it, and doubted whether the Hypotheſis I enter- 
| tained were not founded upon Erronrs, which T had . 
| ſwallowed without any due examination. I reſolved 
for tryal of it, to trace my Notions as wear their Prin- 
ciples as I could, and ſet them down in method, that I 
might diſcover whabgy'” were well deduced from one 
another, and from ſucExperiments as I bad in memo» 
ry. Having done this I find them to you, as the ſe- 
wereſt judge I know : It has not been your cuſtome to 
flatter me, and now I deſire your cenſure, if I may im- 
poſe it upon you to give it in writing, wherein you will 
be obliged to quote what 1 ſay truly, before you obje& to 
it, and to flaud to thoſe Allegations and Inferences you 
will ſet down for your own, in both which reſpeSis I 
bad great diſadvantage in Diſcourſe. I ſball prevent 
you in condemning the ſtile, for being too contrabied and 
obſcure; and you muſi take the fault to your ſelf when 
ou know it does not proceed from the averſion I have 
to Philologie, but that I thought it would be labour loſt 
to enlarge, when writing to. ſo great a Philoſopher and | 
Muſician as you are, I cannot fail of being underflood. | 
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f TInother things Texpoſe it to.you; and if I ſhall receive 
plain Confutations, it will not much diſappoint or More 
 tifie me : for I have hardly in my whole Life made one 
ſet experiment upon this Subjef, nor know many of 
the Inftruments I have ſpoken of : But what I heard 
from others, or occaſionally obſerved, Tlaidzep in mind, 
and eſtabliſhed this Syſteme, which I ſhall be glad to 
loſe, if I may improve my Knowledge by your Diſco- | 
 weries. This may ſeem ſtrange to you, confidering how 
fond men are of their own Inventions : Atthe worſt, I 
hope for this fruit of my pains,that you will make ſuch 
Experiments as your Curioſity will ſuggeſt whilſt you 
read this, and let me know the ſucceſs of them ;, though 
I may thereby be driven out ofþis Hypotheſis, perhaps 


I ſhall receive light towards another, which you may be- 
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lieve I ſball take as much pleaſure in making, as you, 
or any body elſe can to deſtroy. © 


« — WR. 


=, Iam, SIR, 
} Your moſt Faithfull Friend 


and Servant. 


Of SounD. 


AF Y deſign being to explain the nature of AMaſich it 
- Will not be improper to enquire firſt, concerning 

the cauſe of Sound ; and. here though I cannos 

hope to give full ſatisfaction, decaulh our Senſes 
want ſubtilty to diſcover the motions: of the minute parts 
of the Air whereupon it depends, yet perhaps Imay aflign a 
poflible cauſe' for the producing of Sound, the knowledge 
whereof will give ſome eaſe to the wondring Philoſopher ;; 
and if I have the good fortune to ſhew a probable cauſe, 
the Curious will acquieſce from any farther enquiry, which 
is all the benefit they cangave by ſpeculations of this nas 
ture. ; 

The Phenomena of Sound: which I think. conſiderable : 
are theſe, 1. It may be produced in the Torricellian va+%{g5- W 
cuity. 2. It cauſes motion in ſolid bodies. 3. It is diminiſh-"" Þ 
ed by interpoſition of folid bodies, and 4. If the bodies in» | | 
terpoſed are very thick, its paſſage is wholly obſtructed; 
5. It ſeems tocome to the Ear in ſtrait lines when the obje& 
1s ſo ſcituated that it cannot come in a ſtraight line to the 
Ear. 6. When the air is not in motion its extent is ſpherical... 
7. When there isa wind, the ſphere is enlarged:on that part 
to which the wind blows, and diminiſhed on'the contrary ' 
part. '8. That it arrives not to the Ear in an inſtant but eqn-- 
fiderably flower than fight. 9. That it comesas quick aqui 
the wind as with-it, though not ſo loud nor ſo far. 

There are many other obſervable Appearances, and: 
more will daily occurre to the Curious upon Experiments, . 
but the confideration of theſe qualities of Sound and the 
viſible aftions that produce it, hath: made me entertain the 


following Hypotheſis. 
| E: 
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_allof them are ſo ſmall as toeſcape our ſenſes: the grofſer of 
\them are claſtical, and are reſiſted by ſolid bodies, which 
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vodies which are ofdifferent forrs and fires, though 


areinno ſort perviousto them; the ſmaller partspaſs through 
ſolid bodies, but not with that eaſe but that upon a ſudden 
and violent-ftart of them, they ſhock the parts of ſolid 


-bodies that ſtand in their way, and alſo the groſler. parts 
of the air; and:there may be another degree of moſt fubtil 


Ethereal parts with which the interſtices of theſe and all 0- 
«ther bodies are repleat,which find freer paſſage every where, 
.and are capable of no:compreſiion, and confequently be 
-themedium-and cauſe'bf the immediate communication of 
fight. The middle ſort of theſe I eſteem the medium and 
:cauſe of Soxurd, and that at any time when the groſler air 
4s driven-off any ſpace and leaves it to be poſleſt by theſe. 


and other more ſabtil bodies, ns returns by its elaſtici- 


:ty to its former place, then are theſe parts extruded with 
-violence as from the center of that ſpace, and.communicate 
:their motion as far as the ſound is heard. 


_ * Or whenany ſolid body is moved with a ſudden and vi- 
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-olent motion, theſe parts muſt be affected thereby: for as 
«theſe parts are ſomuch reliſted by ſolid bodies as to ſhock 
them, ſo on thecontrary they muſt needs be moved by the 


_ ſudden ſtarting of ſolid bodies. 


$o that found may be cauſed by the tremble of ſolid bo- 


| -dics without the preſence of groſs Air, and alſo by the re- 


FKiturion of groſs: Air: when it has been divided with any 
violence. ; | 

 Wefee a Bell will ſound in the Torricellian ſpace : and 
when the Air is divided with any ſudden force, as by the 


end of a W = having all themotion of the Whip contra@- 
_ed'imit, and 


y a ſudden turn throwing off the Air 4 by ac- 
-cenfion, as in Thunder and Guns; or by any impreſſion of 
Force carryingit where other Air:capnot-io forcibly follow, 
26 upon TIN of Air in abladder tillit breaks, or in 

dden-crack will be cauſed. I 
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- I ſhall leave others to apply this Hypotheſis. tothe afore” 


_ - mentioned Pheromena (which they may eaſily do) and. pro- 
ceed to thediſconrie of Muſick, whereI am in itsdue place 
to ſhew how this action tfiat cauſes ſound is performed by 
the ſeveral inſtruments of Aguſick, | 


Of 2 Toxs. 


"A Tone is the repetition of Cracks or. Pulſes in equal 
"A ſpaces of time fo quick that the interſtices or intervals. 
are not perceptible to ſenſe. 
The more quick the Pulſes are, the more acute the Toxe- 
is. Where the intervals are notequal, nor .in muſical pro- 
portion, the ſound is not in foxe but an irregular noiſe. 
The compaſs of Muſick extends from ſuch foxes whoſe in-- 
 tervals are fo great that the ſeveral Pulſes: are diſtinguiſh- 
able by ſenſe, to thoſe whoſe interſtices are ſo very ſmall: 
that they are not commenſurate with any other. _ | 
In which compaſs the ſeveral #ozes are infinite in number: 
as all ſpace may bedivided in ifizitum. But the toxes uſe- 
ful in 2uſck are thoſe within the ſcale, which are not very: 
many, and they are placed in the ſcale as they: have relation : 
to one another. . 


Of the Relation of Towts and the Union: 
s Tit of mixt YOUND Ss. 


FF } Henithe Pulſes of #oxes are coincident one with the- 

{- other, there is an Union of the ſovzds. | 

For when any $0x#d is made, ſolid bodies whithin the-- - 
ſphere of it are maved, andif the body moved ſtands upon + 

a ſpring (as all inſtruments producing toes do) it will vi- 

brate by interyals according to. the meaſure. of . the ſpring. 
until the force be ſpent. - | | | 

.Now-it the moving force be repeated, .as it muſtbe where: - 
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qual torh harp do Mapg we os" mew ſtroke ſtrengthens 
the former impreſſion, and after\'ſome-confinuance the vi- 
bration of a Body affefed by S$*nd, may become fo great 
as.to be ſenſible to the Eyeand Ear. | 

- But where the terms of Vibration are not commenſurate 
with the terms of canryflion, the following pulſes deſtroy 
the motion begunby the former, and the Vibration will ne- 
ver augment beyond what it was upon the firſt impreſſion. 
* Upon this Reaſon'a ſtring tuned in uniſon to another 
will manifeſtly ſhake when its fellow ſounds, and-another 
-, ftring that has. a diſcording . Toxe, though of the ſame big- 
neſs, will not appear tobe moved; | | 

And for this Reaſon,: whereſoever. the vibrations of tw 

founding ftriags are<qual, the-pulſes will be coincident: for 
although one ſhould ſet out after the other, yet by this af- 
fetion they would by the ſecond or third pulſe become co- 
incident. 1 | - p95 6 

Where the terms are equal, and the coincedence is at'e- 
very pulſe, it-may be ſaid the ſame Sou#d though proceed- 
ing from ſeveral Inftruments :. forthe mixed Sozrd has no 
alteration, but by being more loud and full by the addi- 
tion. | 5: 

Where the Termes are 2to 1, or 4to1,0r8 to r, or 16. 

to x, there will be coincidence toevery pulle of the Baſe, and 
between thoſe termes the treble is heard alone without any 
© mixture: ſo that the Soxrd is not changed but augmented 
by. the addition of ſtronger pulſes at proportionable inter-. 
_ walls, which makes the pulſes ſuperinduced appear of the 
ſame nature, though more grave or acute; this is the caſe . 
of OFaves. © 4 | EONS 

' Where the Fermes are as 2 to 3, every third pulſe of the 
Treble, and every other pulſe of the Baſe are coincident, 
but the intermediate pulſes, /c. '2 of the Treble, and 1 of 
the Baſe are not ſo, .but keep certain diſtances, which makes 
the mixture produce an alteration: but the coincidences be- 
ITEM SSC AREL ing 
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iog ſo frequent, and the diſtances of the intermediate pulſes 
proportionable, the mixture is very pleaſing, and is the prin- 
cipal Chord called the fifth. tte 
. Where the Termes of coincidence are further off, as when 
they are but the fourth, fifth or (ixth pulſes of the Treble 
that are coincident with the third, fourth and fifth pulſes of 
the Baſe, yet the mixture is pleaſing, and produces Chords : 
which Chords are more or leſs perfect, according as they are 
_ more or leſs coincident. 
Coincidence upon every fourth pulſe of the Treble is the 
fourth. | 
Every fifth pulſe is the third ſharp. 
Every fixth pulſe is the third flat. | 
Whea the fifth pulſe of the Treble goes with the third of 
the Baſe, it is a fixth ſharp : the eighth pulſe of the Treble 
going with the fifth of the Baſe makes. a ſixth flat. 
That theſe Chords have their pulſes in ſuch proportion- 
able line is demonſtrable by the diviſion of the Monochord, 
which beig ſtopt, in + gives an Octave, in ; gives a fifth, in 
; gives a fourth, in ; gives athird Sharp, in : giyes a third 
Flat, - gives a ſixth Sharp, + gives a ſixth Flat : This is a- 
greed by all that ever treated of Muſick, therefore I ſhall 
ſpeak no more of it. 
It may ſeem ſtrange that a Coincidence in this manner 

ſhould unite Sounds, and that the fifth and fourth pulſes 
that are diſagreeing ſhould not hinder more, than the ſixth 
coincident pulſecould reconcile: and that a coincidence be- 
tween the eighth pulſe of the Treble with the fifth of the 
Baſe ſhould make the Soxzrds agreeable, notwithſtanding 
the variance of thoſe which are intermediate. | 

But this will be very clear, when it is obſerved that the 
intermediate pulſes do not at all hinder, for they are all 
placed in ſuch manner, in relation to one another,that where 
any of them diſtract the pulſes of the concording ſtring on 
the one hand, there are others that by being juſt as much. 


on the other hand, ſet them right again: they are in balance 
B one 


one agtinſtanother, fo thatitisasif there were no incerme- 
'— _Giatepulſeatall.asto any effe@ ofhindringthe Coincidence. 
And the intermediate pulſes being at ſuch ſymmetrical 
diſtances a new proportion ariſes from themixture of them, 
which makes the joined Sownd- pleaſing to the ſenſe. 
wh a the my rey are more remote, and all the in- 
termediate pulſes difagreeing, as 7 to 6,9 to 7,9 to8, 
roto 9g, the by pulſes are as many to be kept fteddy, and 
. the pulſes on one hand prevail too far before thoſe on the 0- 
ther hand cometo fet them right, ſo that the Sounds wilt not 
maintain their coincidences, but produce jarring and difeord. 
When $8oxnds are in diſcord, the concuſſions cauſed by 
them are in oppoſition one to another; and the Organ of 
Senſe cannot be affe&ed by- both together, but they will 
appoor ragged and jarring, and extream notfome. Nay ſome 
fonnds wilt be fo contrary to one another, & (o hard a match, 
that they cannot found both together, but each hindering 
the other willtake turnes. Thus do they imitate the Drum 
man Organ, by joyning two deep. diſcording Notes, that 
rumble in that manner fonnding by turns. And in taning Or- 
gan-pipes it may be obferyed, thatthe Soxnds of two Pires 
whil{t im difcord will flatter, bat when the difcording Pipe 
ts brought to the others Toxe, the Sonnds will as it were 
jump into Tune, as if they had attrafted one another, and 

. afterwards one clear and entire Sound: wilt be produced. 
on this Relation of Tozes depends the Scale of Muſick, 
of which I ſhall ſhew the Degrees, and the reafon why they 
are ſo placed, when I come to fpeak of 8ch;fmes. | 
Before I leave this Head I maft obferve, that Oftaves not 
.altering the manner of S$oxzd, but giving a fulnefs tm duple 
proportions, which are compretended m the fame time, it 
follows, that all Octaves are cafily brought in mind, and are 
- - aSit were included m any Towe. R | 

Thijs being confidered, it wilt appear, that there can be 

no other variety of coincidence within the compaſs of fe- 
ven pulfes that is not allowed in Awfick, and produces ſome 
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$5 is a$+5 2 being the Octave to 1, 
+ is as 5 4 being in Octave to 1. | 

| + AS Jy + AS Fy 7 AS 7, AS x. | | 

And the eighth coincident pulſe ia a ſixth flat, comes in 
upon this contemplation, but as the reverſe of a third ſharp, 
4 beingthereverſe of 5, and the other ſixth } is the reverſe 
of 5- So that there can be no other coincidences under the 
diſtance of the ſeventh pulſe, but what have the names of 
Chords, or the Oftaves; and we are not to wonder why 


there are no moreconcording Notes. - 


How T owt s are produced, and of a ſiſtances 


zo the Sound by Inſtruments. 


a 


1A} room a Body ſtands upon. a Spring that vibrates 
in equal Termes, ſuch a Body put into motion will 
produce a Tore, which will be more grave or acute, accord- 
ing to the velocity of the returns. | 

Therefore ſtrings vibrating have-a Toxe according to the 
bigneſs or tenſion of them ; and Bells that vibrate by croſs 
ovals, produce Notes according to the bigneſs of them, or 
the thickneſs of their ſides: and ſodo all other bodies whoſe 
. ſuperficies being diſplaced by force, reſults by a ſpring which 
carries it beyond its-firſt ſtation. 

It is ealie to: comprehend how every pulſe upon ſuch vi- 
brations cauſes Soxd, forthe groſs Air is thrown off by the 
violence of the mation, which continues ſome moment of 
time after the return of the vibrating Body, whereupon ſome 
ſpace muſtbe left to that ſubtil matter, which upon there- 
ſalt of the Air ſtarts as from a Centre 3 which action bging 
the ſame I ſuppoſed to be the cauſe of Sound, is repeated 
upon every vibration. 

It is more difficult to ſhew how Toxes are made by a Pipe, 
where there are no viſible vibrations. I will conſider the 
frame of a Pipe, and the y_ of the Air in it, and Fe. 

| | be . by 
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pulſe that gives the Sound. pO Of 
\. There is in any Pipe a Cavity of a certain gape or big- 
neſs which is expoſed to the outward: Air, but in ſome parts 
of it, and according to that Cavity1s the Toze of the Pipe. 
The Airin any Cavity being capable of being compreſfled 
by outward force, if the Cavity be large; eaſily-yieldsto a 
compreſſion ; bur if it be ſmall, is more hardly compreſſed. 
When the comprefſling force ceaſes, the Body that was com- 
preſſed with difficulty flies out with ſudden violence; that 
which is more eaſily compreſſed reſtores-it ſelf not ſo ſoon : 
whereby it happens, that every. 'Cavity:has/'a certain Tore 
according to the meaſure. of the vibrations of the Air in it, 
which it will keep' what way ſoever the force comes to it : 
As the water in a Shallow or Greek. moved by the large 
waves of the Sea, retains not a motion in ſuch huge waves, 
but in waves proportionable to jts own bigneſs-and depth. 
Hereupon I conclude, That any Pipe, whether made of 
W.o0d, Stone, Glaſs or Metal, has a certain and determinate 
Tone, according to its Gage and Cavity, which is the na- 
' tural Tore which will be produced by blowing it. If the 
Cavity be ſmall, the Sound will be acute, and may be made 
more acute by apertures, whereby the Cavity is diminiſhed, 
and the incloſed Air expoſed tothe outward Air in greater 
meaſure. | | ; 
When I fay, the Toze is according to the proportion of 
the Cavity, let the Pipe be made of what it well; I donot 
deny but that if the materials of the Pipe be ſoft and yield- 
ing, it may give ſome fmall alteration to the Toxe from what 
it would be if they were of a ſubſtance hard and'firm, where 
_ the impelling Air would find a more brisk reſiftance : but 
the difference is inconfiderable, and the ſpring of the Air 
depending mainly upon the greatneſs of the Cavity, I take 

no noticeof it. _ | as 

To ſhew how the pulfes are caufed, whereby the included 
Air is put into this motion, it is neceffary to are 
rame 
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' frame oF aPipe, which chiefly. conſiſts in having a Jong fliv 


through which the-Air is blown in a thin film againſt or very 
near a ſolid edge that is at ſome diſtance oppolite to it, in 
ſuch manner that the .intermediate ſpace is covered by the... 
ſtream of Air. This film of Air on the one fide is expoſed to- 
the outward Air, and on the inſide is defended from it-by, 
the ſides of the Pipe, within which the Air incloſed in the 
Pipe ſtagnates, whilſt the outward Air is by the blaſt put. 
into a vortical motion... . 
The vortical motion: or Eddy on the outſide is ſo ſtrong, 
that there not being a balance to that force on;the inſide, 
the film of Air gives way, and the Eddy bears into the Pipe,. 
but is immediately overcome by the blaſt, which prevails un- 
till the Eddy overcomes it again; and ſo there is a crofling: 
of ſtreams by. turns and pulſes, which cauſes the voice oft 
the Pipe, the-groſs Air of one ſtream being thrown off. by 
the interpoſition of the other. | 

Theſe viciſlitudes or termes will anſwer the Toze of the 
Pipe according to the gage of its cavity : for the ſpring of 
the included Air helps toward the reſtitution of the blaſt 
and eddy in their turns, which cauſes thoſe turns to comply: 
with the Toze of the Pipe; and therefore the ſame blaſt will. 
cauſe ſeyeral Taxes, if the gage or meaſure of the included. 
Air be changed by apertures in the fide of the Pipe. | 

But there muſt be ſome proportion between the mouth, 
(fo I call that part of the Pipe where the voice is) and the. 
gage of the Pipe: for though the pulſes will be brought ta. 
comply with the Toxe of the Pipe in any reaſonable degree, 
yet when there is great diſparity it will not do ſo; as if the 
Pipe be too long for the proportion of the diameter, the 
pulſes at the mouth cannot be brought to fo ſlow termes as. 
to anſwer the vibrations of the included Air, therefore the. 
Pipe will not ſpeak unleſs it can break into ſome higher. 
Note. If the filmy ſtream of Air be too thick, the Pipe wilt 
not ſpeak, becauſe the eddy cannot break throughzif the op-- 


polite edge betoo remote, the ſtream cannot entirely caver 
S | | E the - 
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| «poſiteeddy on the infide ofthe (tream. -Forthe ſamereaſon; 
' If there be the leaſt aperture in the region-of the mouth of 
\- -the Pipe, it willnort fpeak at all. Ga $3 
- - *+Hlenceis it, that-the voice of Organ Pipes is ſo:tenderand 
-nice: but ſhril] whiſtles depend not upon this/ground; for 
*they are made 1n any ſmall cavity where the blaſt is ſo ap- 
-plyed, that the erumpent Air muſt croſs it, -whether the 
ſtream be thick or thin. Therefore the bore of a Key, a 
-piece of nutſhel{, or any other cavity- will make a whiſtle, 
. whoſe Tore will be according to the quantity of the inclu- 
ded Air, for the leſs that is, the harder it is-to be compreſf- 
Fed, and the quicker and ſtronger it muſt break forth. 
 _ Anotherkind of Whiſtle is, when a-hollow body with a 
mall cavity is perforated by oppoſite holes, a blaſt either 
way will cauſe a Toxe, which feems to be made in this man- 
The Air that is violently drawn or thruſt wag theſe 
tholes is traitned at the paſſage by the"ſwiftnefs of the 
* motion, and within the cavity is fomewhat enlarged, and 
F * conſequently its force is direQed, and it-prefſes beyond the 
= <compals of the oppofite aperture, whereupon it bears of all 
ides into the cavity z hereby the Air within the cavity is 
compreſſed until! it breaks' forth by croſſing the ſtream, 
which being done by viciflitudes cauſes a Toxe : this kind 
of ation; asT imagine, is performed when men whiſtle with 
their lips. 2) a 
Fn ſome Pipes the pules are cauſed by ſprings, as the k 
goll ſtop of an Organ, which is commonly tuned by ſhor 
_ . ning the ſpring whereby it becomes ſtronger, but the Note 
' will be changed by the alteration of the cavity; and there- 
'* Fore to make them teddy, ſome that ſtand upon very weak: 
Fprings have Pavelions ſet to them. ? | 
J | A ruſtick inſtance may be given of the compliance of a 


— 


Spring, _. 


the Cavity ty 3 -It is: 2} wi-harp, or; Jeivs-tremp, the tong! 
whereof has rar as ro beg -' 
length of the Sprihg, and fo is fitted to one particular Toxe: 
But Coumrey-men framing their breath and their mouth to - 
feveral Notes make a {ſhift to exprefs:a Tune by it, ,. ' 
Ina $hawm or Hauthogzs the Quill at the mouth is a kind- 
of Spring, but ſo weak. and indifferent that it complies with - 
any meaſure, and therefore the Toxe wil be according to the - 
apertures of the Pipe. * 

The fluttering and jarring of diſcording Soxnds, which I 
before-did obſerve, is fo regular, and the Sounds take their 
turns with equal tnterſtices, which makes the joyning of 
them produce a harſher So27d than either had before: where- - 
by 0rgan-makers imitate the Hentboys or Trumpet, without- 
any Spring or Quill, by joyning diſcording Pipes. | 

In a Sackbxt the Lips of a Mando the ſame office as a Quill : 
does in a Shaume. or Hawtboys 3 when the included Air 1s- 
lengthned, the Toxe varies :: nevertheleſs they can produce - 
ſeveral Nates thar are in Chord to the Toxe of the Inftru-- 
ment, by ſtrengthning the blaſt without lengthning the ca-- 
vity: : Aud in a Teaapet, which is the ſame kind of Inſtru- - 
ment, (only notcapable of being lengthaed) they can ſound * 
z whole Tune, which is by the artificial ordering the blaſt at- 
the mouth, whereby the Sound breaks into- ſuch Notes as - 
are to be uſed. | ' 

This:depends upon: the: confideration of the varying and * 
breaking of Towers into other Notes, whereok F am to-fpeals . 
particularty im my ncxt Chapter, to: whick þ haſten. | 

Having fſhewed how Foxes are produced: by Inſtruments- 
of Muſick, 1 maft take novice of other afliftances In(tru-- 
ments give tothe. Sound. | 

In 7:/ins and Harpſechords the Tones are made wholly: 
by the' vibrating ſtemgs,bur the frame of the Inftrament adds-. 
macts to/ the Sonnd : for:fach firings vibrating-upon-a flat. 
rough board would yield but a faint and FOE 


a fare eg EE eines 5 Ed on oe a ih ten tl A. Ds es ee Ne” Sees. ee ae Cs 7 eg ITIHeY 14 Hr an fc . b 
ea CR ED pd LS: E Pw, oo pe. \ 4 eh ys by E SBS. 5-6 7 L 
. "#:; þ ( + 9b Hh" Ca " —"Y 0 y 4 Fe * to F : nj » Y 32. 2.4 -# 44} "F.-g bh g * jm 4% ; S234 C $3 
J 2 x a , "5 ? bd bp. . * , - hs 
' © TheheſprhatTaftr pive ts the Sownd;is by reaſon 
” # o Lu. oY af 
7 WE 25 =) p . ge - =P 4 —- : 
s % : ' ; 4 4449 F Y 
x | eia y: with:any Sourd, and 
6 | b Nah... | 3 


. . 


firikethe Air in the ſame meaſure:that the vibrations of the 
Muſick are, and-1o: confiderably increaſe*the Sound. 

-* "This trembling is chiefly occaſioned by the continuity of 
the ſides of the Toſtrument with' the vibrating ſtring: there- 
foreif the bridge of a770lzx be loaded-with lead; the Sound 
will be damp 3 and if there be not aſtick called the 80x#d- 
f to promotethe continuity between the back and belly 


p44 
- theInſtrument, the Soxrd will not be brisk and ſpright- 


*- Such/a-continuity to. the nerve of hearing will cauſe a 
fenſe' of Soxnd to a man that hath ſtopped his ears, if he 
will hold a ſtick that touches the ſounding Inſtrument be- 
eweenthis teeth,” © -) 9 err es; | 

[The Soxrd of it ſelf without ſuch continuity would'oc- 
cafion ſome trembling, as may be ſeen by the. moving 'the 
Viſon ſtrings in the Inſtance before givenz bur'this 1s not 
conliderable'in reſpeC& of the other, though it be all the af 
fiſkance that the ftructure of a Chamber can give to Muſick, 
except what is by way of Eccho. . ie Ad, 

- This tremble of the Inftrument changes with every: new 
80und; the fpring of the fides of the Inſtrument ſtanding in- 
different to take any meaſure, receives a 'new imprefiion : 
but a vibrating ſtring can take no meaſure but according to 

Its tenſion. © 

Therefore Inſtruments that have nothing to ſtop the 
founding ſtrings make anintolerablejangle to one that ſtands 
near, as Bells to one that is in the Steeple, and*hears the 
continuing Sond” of diſſonant Tones ; fuch is the Dulci- 
2er ;butithe Herpſechord that hath raggs tipen the jacks by 
which the vibration of the ſtring is ſtaid, gives no diſtur- 

"bance by the ſonorouſheſs-of: the Inſtrument, for that. con- 
tinues'not the $0x24 after the vibrations determined, | and 
another: Toxe ſtruck, but changes:and complies: with the 
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 »Of the varying and breaking of T ox s. 

FT 0zes will by accident vary and break intoother Tozex, . 
2 which are Chords to the natural Toze of ithe Inſtru- 
ment : which in Pipes is ſo regular, that the:compaſs of the 
Muſick depends upon it 3 upon Strings it will happen, but 
not ſo gratefull to the ear, nor much in uſe. I will endea- 
vour to explain how it is cauſed in Strings, and ſpeak of 
Pipes afterwards. 

A perfed ſtring produces a clear Sound by entire and e- 
quallvibrations,'there being no inequality to hinder the mo- 
tion from being uniform from one end to the other, accord- 
ing to the Laws of a Pendulum : but if the (tring hath any 
inequality towards one end, it will yield a jarring and di- 
ftrated Sond ; for the reſiſtances arenot only at the ends 

. of the ſtring, but there are croſs #xgges that alter the courſe 
of the vibrationsz which is evident in the manner where- 
by Muſicians try if their ſtrings be true : for if the ſtring 
be true the vibrations will appear as a clear filme; but they 
will appear with croſs threads if the ſtring be falſe. 

If there be a long ſtring Pendulum, the motionggyl! be 
uniform and ſynchronous from the bottom to the: top : but 
if there be a weight faſtned to the ſtring towards the top, 
it will hinder the regularity of the motion ; for the upper 
weight will be put into motion, and will have vibrattons 

of its own, which will be mixed and confounded with the 
vibrations of the lower weight. - In the ſame manner in a 
falſe (tring two or more ſorts of vibrations are blended, 

Which are not in proportion, but caſual and diſcording, 
and therefore 'inſtead of a Toxze produce an horrible 

arr. 
; Now as a ſtring by ſuch ſmall] accidents 1s brought to 
vibrations of ſeveral parts of the ſtring that hold no pro- 
portion one to another, much more eaſily may it be ima- 
gined to have vibrations of uniform parts, that ſhall be ſyn- 
EE chronous, 


j 
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| chrotiony, and produce one ſingle ar te if the parts that 
vibrate ſeverally are half parts, ſeconds or thirds of the 
- ſtring: and how this may be cauſed, I will enquire. 
if a ſtring Pendulum be very long, and the weight at 
bottom be not ſufficiemt to cauſe the whole firing to di- 
videthe Air z at firſt the Peydulum will be ſuſtained by the 
refiſtance of the Air, and afterwards it will put the whole 
0m Ire motion : but not that. of a ſtreight line, for the 
Pe _ will return before the dire& motion performed 
at the top, 
This will occaſion thwarting of motions, which bein 
balanced between the force at the bottom and the che 
at che top, the croſſing point will ſertle im ſuch a diviſion 
nt I ſtring, that they will continue uniform till:the force 
e ipeat, | 
I imagine, that if a muficsl ſtring be ſo ſtruck, that the 
whole ſtring is not removed out of its place to cauſe 'the 
vibration in the midd}e, there muft be a croſſing 
of vibrations : for before the motion communicated to the 
fartherend, the part of the ſtring that was ſtruck may have 
reſtoreditſelf to its firſt place, This croflivg of vibrations, 
if tha@ing be'true, will be upon equall parts, and produce 
an Octave fifth, or fome other Chord. 
It is common 'experience, that a great ſtring ſtruck near 
the Bridpe with a Bow where the Rofin takes but ſmall 
hold, will whiſtle and break into-chords above 3 which if it 
were ſtruck by the thumb 'that removes 'it out of its place, 


would give the'rruc Tore. | 

The | ven awarine that ſounds wholly-upotiſach breaks, 
3a large und long'monochord play'd on = Bow near the 
end, which caufes the ſtring to break into ſhrill Nores. The 
removing the thumb. that ſtops upon the ſtring gives mea- 
fire ito thele breaks, and conſequently dire@s the Towe to: 
OG Thejarriat the Bridge takes the'ſamemeaſure 
: dimakes the Soweloud,'in imitationof a Trwwprt, Which 
| _ otherwiſe would-be like a 8%3/te or Pipe. y 


The 
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ſtring when itis upon the point where the vibrations croſs, 
than when it's in any other part: for we (ee when any great 
ſtring has an entirgguibration, ſuch a touch would imme- 
diately extinguiſh Ms ox»d. This makes the Trumpet Ma: 
rine, with the Thumb placed upon it, take to ſuch a Nate, 
as that the diviſion of vibrations ſhall lye juſt under the 
Thumb. | 

Speaking of the counterfeit Trumpet, I muſt obſerve that 
the true one ſeems to give all its Notes by way of breaking, 
which caufing the metal to jarr gives ſo loud a ſound, I 
fancy the true gage of the Air included in a Trumpet, in 
compariſon of its _ would fit an eight below the Note 
they, call the Note of the Tyxwpet, becauſe a fourth below 
it is ſo eaſily ſounded, which is a fifth to the true Toxe, in 
caſe it be placed eight Notes lower : As it eaſily divides in- 
to three to give a fifth, ſo it may well treble that diviſion, 
and givea ſecond to the Trx-pet Note. And forthe reſt of 
the Notes which a Trampet will eaſily produce, they are the 
third w, fourth, fifth and ſixth ſharp, which ariſe upon the 
moſt eaſie diviſions of the monochord, and therefore moſt * 
readily produced by breaking, when the ſtrength of the 
blaſt and the aCtion of the lips dire it. The Trampet not 
being able to anſwer a flat Key, the 8ackbat as I obſeryed 
before is made in ſuch manner that it may be lengthned to 
ſupply this defet, whereby it will. give any Note at the 
pleaſure of him that plays: but when he isto Sound anceighth 
or fifth above, he never lengthens the Inſtrument, for with- 
ot. any remove of his hand, the Note ealily breaks 1nto 
thoſe higher Chords. 

The Trampet is of the nature of P7pes, and therefore pro- 
perly leads me to ſpeak of the varying Notes upon Piper, 
' which is ſo regular, and ſo much in aſe, that the compaſs of 
the Muſick depends upon it, 

I have ſhewed that Sound does cauſe 2 motion not only 

of ſolid bodies, but of the groſſer parts of Airfſwithin rhe 
ſphere of it. | C 2 Now 
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on fuch a degree of refiſtance'to compreſſion, that-it has 
ring vibrating in the ſame meaſure with the ſound that 
- puts it into motion, there will be the ſamgggeffect as when two 
ſtrings are tuned in uniſon, that is, Motion will be ſo 
augmented by ſucceeding regular pulſes, that the encloſed 
Air may be brought to ring and produce a Tore. 

Vitruvims 1n his ArchiteFure adviſes, that in making a 
Theatre there ſhould be yaſes or hollow pots of ſeveral ſizes 
to anſwer all the Notes of Mſich placed upon the Stage in 
ſuch'manner, that the Voice of them which ſang upon the 
Stage might be augmented by the ringing of them : And 
he mentions divers ancient Theatres where ſuch were, in 
ſome of Braſs, in ſome of Earth. 

An Organ-pipe of a very deep Baſe will not ſpeak ſudden- 
Iy when it is alone ; but if an 0Fave be in play at the ſame 
time, it will anſwer the quickeſt touch : becauſe the Toe of 
the leſſer Pipe being in chord cauſes a motion of the Air in- 
cluded in the greater Pipe, and the vibrations of the inclu- 
ded Air being coincident with thoſe of the Toxe of the Pipe, 
promote its ſpeaking by putting the pulſes at the mouth in- 
to a regular motion, or at leſt aſſiſting thereto. 
. © Thele inſtances ſhew the manifeſt effets of Sownd - and 
ceftainly Soxnds in diſcord are in contrariety, and offer 
violence one to another 5 but Sounds in Muſical Chords are 
conſiſtent, and united together, and promote each other, as 
I have before ſhewn in what I ſaid concerning the Relation 
of Tones. 
 Theſynchronous motion of the pulſes at the mouth of the 
Pipe with the vibrations of the included Air promote the 
Sonnd of the Pipe, and it is hard for a Pipeto ſpeak where 
thoſe motions are in oppoſition : but if by ſtrengthning the 
blaſt the pulſes at the moyth are-ſo quickned that they bens 
a Muſical proportion to the vibration of the Air encloſed, 
as 2 tor, 3to2, 4tog; 5 to 4, &c. there will be no hin- 
drance but ſome advantage ; ſo that it may be eaſily _ 


ned that the pulſes at the mouth in ſuch eaſe will receiveno "IM 


Interruption by the included Air, but may maintain their 
| ſtations, and produce a Toxe varying in the ſame proporti- 
on from the Toxe of the Pipe. | 

It may be objected, that if it were ſo, there would be a 
mixture of Souzds; and not only the Toxe that is in chord to 
the Toze of the Pipe would. be heard; but alſo the Toxe of 
the ipe with it. 

- To which.it may be anſwered, that the vibration of the 
included Air is not ſo conſiderable as to be heard diſtinCly,, 
though it may give alteration to a Sound; as we ſee, that 
whea a Pipe gives the true Toze, it ſpeaks more in the belly 
than whea it breaks into an Octave. But to wave that an- 
{wer, perhaps when the Note breaks, the column of inclu- 
ded Air divides into proportionable parts, by reaſon that. 
the vibrating force at the mouth, and the reſiftance at the 
aperture meet one another in the middle, or upon other 
divifions, which will make the vibrations of the included 
Air coincident with every pulſe at the mouth of the Pipe : 
which is the more probable, becauſe a very ſmall aperture 
in the middle of a Pipe will make it break into an eighth a- 
bove, which ſeems not to happen by any diminution of 
the included Air, but interrupting the intireneſs of the Cos» 


lama. 


Of the nature of Keysin Mus1c &, and 
of a ſingle T uNt. 

Efore any Note (truck the Ear is indifferent to all ſounds, 
B but when any Toze is heard, that indifferency is deter- 
mined, and the mind taken up with the preſent ſound. If 
the ſecond Note be not of relation to the firſt, the impret- 
fion made by the firſt will be wholly obliterated and for- 


gotten, the ſounds will be disjoynted and incoherent : But 


if the ſecond Note be of relation to the firſt, it is I 
| | with 
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 chotd co the firſt, then is that remembrance continued and 
| -ſtrengthned: if ſucceeding Notes are in diſcord, or of leſs 
| relation to the Key Note, the mind and fancy is drawn from 
the Key Note by the preſent 80nd; bat by repeating the 
'Key Note and its relatives with loudneſs and emphafis, the 
- memory of: the Key Note may be reſtored again. 
"Thus 1n paſſing to and from the Key, by Notes that have 
;relation to the preceding Notes may a Tune proceed to an 
length, and amuſe the hearer: but when the fifth, which is 
the aerys 5 chord to the Key, and moſt ſtrengthens the 
-memory of it, comes in play, nothing can be more perfe& and 
fatisfie expeQation but the Key Note it ſelf, which gives a 
clam acquieſcence to the hearer, and a concluſion to the 
4 UNE. ; 
© For this reaſon all Tunes end in the Key Note, and the 
-next preceding Note is the fifth above. 

In the progreſs of a long Tune other Notes may gain ſo 
great impreſſion in the mind by dwelling upon the relatives 
to them, that the firſtKey may be forgotten, and che ſame 
Way new Notes may gain poſſeſſion, fo that the Key may 
<hange many times, Thus it is in Tong Fancies and Preludes, 
atid it is rio matter in ſach cafe what Key the Tune con- = 
cludes in: but in ſhort Airy Tunes there are but ſmall di- 

greſſions, leaning to the fifth or third, or other relative 
Notes, ard ſometimes ſuddenly cloſing upon them, which 
, does not deſtroy the memory: of the firſt Key Note, and 
therefore the Ear is not ſatisfied with ſuch cloſe, but expects 
another ſtrain, which eading in the Key Note concludes the 
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Song. | 

Generally ſpeaking, a Tune muſt begin and conclude in 
the Key Note, becauſe that Note takes poſſeſſion of the 
'= Far} but this is not ſuch a'Rule but that ſometimes a Tune 
Fi, om orends upon Notes relativetorhe Key ;, and the Key 
is ſhown by them, though it be notftruck : as in the pro- 
grels of a Tune the Key is to be tracedby the relatives to ir, 
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I'TOAC Arr 
Note may be che Key Note;as tothe pitch: As to the ſpecies 
ar ſorts of Keys they aretwo, wiz. Flat and Sharp. 

Whena Tune begins with a Flat third it muſt continue - 
ſo; for the third being a relative to the Key Nate, is joya- 
ed with the memory of it, and become as it were part of it, 
and a third Sharp being diſcord to it wouldWisjoynt the 
Tune, though it be a better-.chord to the Key Note; it 
being neceſlary that the Tune ſhould proceed with regard 
to the preceding Notes: for the fame reaſon a third Sharp- 
when ance taken into play muſt be continued. 

When the third is Flat-or Sharp the fixth muſt be fo like- 
wiſe, elfe the third to the Key which ts of principal regard 
and relation to the Key, and ſometimes hath cloſes upon it, 
will have neither a fourth above, nor a fifth below 1n-the- 
Scale, buta falſe fifth, which could not ſet it off. in that lu- 
ftre it ought to have. | 

There 1s no natural difference betwixt the Muſick tn one - 
Key Note'or another; accidental diflerences there are: for - 
tn ſome Keys the emphatical Notes lying high are more-- 

fprightly than inothers. Upon ſome Inſtruments, by reaſon 
of holdings, or open ſtrings the emphatical Notes are of a « . 
mellow and durable Sound, which grves advantage to the - 
Key. Upon moſt Inſtruments the emphatical Notes are not - 
in Tune, by. reaſon of the Schifmes of 2ſick, (whereof I 
am: preſently tofpeak) therefore ſuch Keys are not in uſe; . 
-and when play'd upon yield but a harſh Tune. But theſe. 
differences are bn! accidental, and relating to the advan- 
tages or imperfetions of Inſtruments, 

I ſhall colle& from what hath been faid, That'the 21m/ich ; 
of a ſingle Tune confifts im the ſucceeding Notes having a - 
due relation.to the preceding, and carrying therr proper «e m-- 
phaſisby length, toudneſs and repetition, with vartery rhat 
may be agreeable to the hearer. This is called the forma- - * 
tity of a fingle part, wherem 27»//ck is ſo coprons, that 1t 
has afforded to every Ape and Nation a ſeveral fathron,: 

and to every Auſiciarr a particular ſtile. Graces + 
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advance it, by ſtrengthning the memory 


O 


= 


precedi 


left to Every Player. | 
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Of Sc H1SMEs, andthe Scale 
of Mus1c«. 
Here are $ch3 ſees 19 Muſick, becauſe the Scale is na- 


| turally fitted to one Key; and though it will indiffe- 
rently ſerve to ſome others, yet it will not to all. 


_ The Scale of Muſick is not ſet ont by any determinate- 
quantities of whole Notes or half Notes, though the de- 


grees are commonly ſo called ; but the degrees in the Scale 


of Muſick are fixed by the Ear in thoſe places, where the 


\ pulſes of the Tozes are coincident, without any regard to the 
quantity. I ſhall endeavour' to ſhow how all the Notes 
come into the Scale by their relation and dignities; and then 
it will. be obvious why for eaſineſs of inſtruction and con- 
yenience the Scale of degrees of Muſick is made as the 24#- 
cans now exhibit it. fs 

. The Key Note: being given, the firſt Note in dignity is 
the fifth above, which muſt have its true place; for whilſt 
the Tune is in the Key, it has the greateſt emphaſis; and up- 
'on any digreſfion from the Key, -this Note is neareſt touſurp 


it : and therefore when the Chords to the Key Note are + 


placed, the Chords to this Note are to begarded, for with- 


out them there cannot be any variety, this being the firſt 


ſtep from the Key. - 
- The other Chords to the Key are the. third band w, the 
fourth and the fixth þ and *. | 

The Chordsto the fifth above the Key are the 59, and 2? 5 
and #, which ate the fifth and third b and ws to that Note. 


When 
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ality of 4 fingle Tune; and skilfull y app pplyed do-much 
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muſt have the Tame emphaſis, and will bring in the ſharp 
fourth, or falſe fifth, which is its third ſharp. 

_ The half Note above the Key is fartheſt from the Keys 
relatives, and therefore the Souxd of it removes the domi- 
nion of the Key Note farther off than any other; the near- 
eſt way of bringing it in requeſt is when the fifth below has 
uſurped the Key, ro which it is a fixth flat : The fifth be- 
low 'taking the Key makes an ingratefull remove, - for it is 
not a Chord comprehended in the Key Note, but the Key 
Note 18 -comprehended in that, and ſo it diminiſhes the re- 
gard to the Key Note more than any other, making the 
tranſition to the Key Note, not as a reſtitution, but as a di- 
reſſion to a ſecondary Key, which ſhould not continue. 
| Theſe are all the Notes of the Scale within the compals 
of an OQave, and by this method ſhould they be Tuned, 
Viz. Third band third #, fourth, fifth, ſixth 5, and (ſixth *, 
by the Key Note, ſecond and ſeventh b, and ſeventh # by 
the fifth above the Key or its Octave ; falſe fifth or fourth 
X muſt be third # to the ſecond, and the © Note above 

the Key muſt be a ſixth b to the fifth below the Key. 
_ - An Inſtrument thus tuned will be exact to that one Key, 
and (ſerve to play Tunes in that Key ; but when the 2/uſic4, 
turns to other Keys that are not relative to it, the diviſfions 
and degrees that fitted the firſt Key will not ſute with the 0- 
thers, but muſt be removed, and thereby the $chiſmes ap- 
pear, without which the Notes which ought to be princi- 
pal and moſt perfect Chords to the new Key, will be mani- 
feſtly out of Tune. 

This will beſt appear upon view of the diviſion of the 
Monochord, which I have ſet dowa 1a the-plaineft manner 
I could frame. 


D A Monochord 
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Key 320 fourth - Octave. 

The Key Note is 360, whoſe diviſion gives all the Chords, 

The fourth below is 480, whoſe diviſion gives the 7ti and ſecond. 
” The yg! below is 540, whoſe flat 6th-i15 the half Note above the Key. 

The ſecond is 320, whoſe third ſharp is the falſe fifth, | 
| The Divifiens appear thus : 
3 of $40 = 202, half note above the Key Semittone is 22' ſz. 35.%1, part of the ſtring. 
43* > 160 the ſecondabove the Key 2 Senytone is 17: fee337 5 Zrone is 40 ſe, 35% p* 


by of the ſtring, 
25” — 6othe third flat ZSemitone 20 ſc..15*th part of the ſtring tone is , ſes 322th p 


x = 92 the 34 ſharp dSemitone 12/7. 3:*th part of the ſtring 
' $69 = 90 the fourth ©Semirone is 18 ſe, *5*ty, part of the ſtring _ tone is 30ſt. 32% th pp}, 
40 4 'T gen 2Semitone i514 ſc. "45ths of the ſtring Crone is 32/c *BI pf, 
360 = 1 0 S6h ; Semitone is 16 ſe, 255th part of the ſtring $rone: is 30ſe. *2*th p*. 


4 of 360 = 135 the 6 flar ZSemitone is 15 ſe, 4%h p of the ſtring [cl m—_ 
3 of 360 = 144the 6* ſharp 2Semitone is 9/7, *; th pf of the ſtring J 


bel i 
43s =g6 ſeventh ſharp $ſemitone below the Key is 24 fe. {7 part6f the firing þ72",19 40 
below , Setnirone is 16 e. 4%*th part of the ſtring T 


430 —$80 ſeventh flat. 
Setmitone betwixt ſixth ſharp above? 16ſc. 25 pfof the ſtrin 
hremk flars > n32 Þ , 
Which is better repreſented to the view by the following Scheme, being an Oftave 
divided into Semitones, the whole ſtring being 360. , 
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hy 4p that the Tone above the 
Key, atid that between the fourth and fifth, and that be- 
tween the fixth and ſeyenth, whether flat or ſharp, are ninths 
of the ſtring, which is called the Towe Major ; the other 
Toner ate tenths of the String, aid the natural Sexritorcr are 
fixteenths. | | 

Other Semitones which are placed in the Scale, by the 
Rules before mentioned have other porportions, becauſe 
neither Toe Major nor Toxe Minor can he divided into 
ſixteenths : therefore if one Sermtore be a fixteehith in a 
Tone Major, the other will be 193, and if one Sewitone be 
a ſixteenth in a Toe Minor, the other will be a 25th, which 
is the Somitone that naturally lies between a third 6, and a 
third mw. If a Tore Minor be fo divided, that otic Sewitone 
1s 25th of the ſtring, the other will be 13:. 

Theſe unequal! Toxes and Semitorres having their proper 
places in relation to the Key Note muſt needs produce 
Schiſmes upon diſplacing the Key Note. I ſhall give one in- 
ſtance : Suppoſe the Key Note a Tone lower, which is at 400 
upon the Monochord 1n the firſt Scheme, then by the pre- 
ſent Scale the fifth ſhould fall upon the fourth to the former 
Key, which is 270, but by the diviſion of the Monochord 
2** produces 133; whole complement is 26653 ſo that the 
Schiſime there is three and ;, which makes a vaſt difference, 
and is occaſioned, becauſe, whereas there ſhould be two 
Tones Major, one Tone Minor, and a Semitone to make a 
perfect fifth 3 this conſiſts of two Tomes Minor, one Tore 
Major, and a Semifone. 

It will be cafie, by turning the OFave Line divided into 
Semitones into a Circle, and ſuppoſing the Key Note upon 
other Semitones, to find the differences of the Toxes and Se- 
mitones, that lye in order above it, from what they are in 
relation to the true Key Note, which will ſhow mote groſs 
Diſproportions or Schifmes. 

Quarter Notes have been itivented, which placed in thoſe 
parts where theſe Schiſmes are the greateſt, make the In- 
EE” Wand D 2 ſtrument 
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be in'tune;;/ Organs and Harpſechords that have no quarter- 
Notes are tuned with a'lowances, ſo that there is but dne 
perfe& fifth in the compaſs of an Ottave, the reſt bear on. 
the one hand or the other, and fo are indifferently well in 
tune to all Keys, but exaQly in tune to none. | 
- 'Harpes, Lntes, and Lyra Vols, that are tuned to a. parti- 
m_ Key, will be well in tune without any regard to: 
this. * | | 
. Pipes may be helped by the ſtrength of the blaſt, and fret- 
ted Inſtruments by a favourable ſtopping. | 
The 7/70/in has a great advantage by not being confined. 
to frets : but above all, the Voice is moſt excellent, becauſe 
His not any way confined, but carried by the ear to thoſe. 
degrees which make exa&t Harmony. 


Of Mus1c « conſiſting of ſeveral 


Parts in Conſort. 
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A-Ofeck in Conſort conſiſts of Harmony, Formality and 
Conformity. | 


_ » Harmony is the gratefull ſound produced by.the joyning: 
_ of- ſeveral Tozes in Chord one to another. . ; 


. Tſhewed before, that Toxes in Chord one to another will 
zoyn and give one entire ſound, whereas diſcording Tones 
will jar; and alſo that ſome Chords were more perfett than 
other, according as the'coincidence of their pulſes was more 
frequent :-Tt will be proper here to ſay ſomething concern-: 
ing the ſeveral natures of the Chords in conjunction, and 
the qualities of-conjuaCt ſounds. | 
In all cenjun& ſounds the Baſe 1s.according to its name 
the foundation, and all the upper Chords are gratefull as 
they have relation to that, becauſe it comprehends all the 
reſt, and its pulſes are according to Nature bigger and 
| ſtronger 
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|" feronger'than thoſe of the other parts, and ſo of more effect 


to. maintain the coincidence; and for this reafon, where a. 
Tune: begins with conjun&-ſounds, the Baſe is always the. ' 
Key Note. | 

Octaves as I have ſhewed before do not at all alter the. 
ſound, . but only ſwell and fill it : for the ſound has its. qua- 
lity from the: terms of the interſtices between the pulſes ;.- 
which- if they. are larger makes the ſound more grave, if. 
they be leſs, the ſound is-more acute :. Now as in Diviſion,,. 
the mode of the time is never alter'd by doubling thenum- 
ber of Notes in the ſame ſpace of time, but the mind or- 
memory. couples them and comprehends them in the ſame - 
ſpace as if they were. whole Notes), fo is it by Ocaves, be-- 
ing. they increaſe by duplication-of the pulſes, in the ſame. 
ſpace of time it produces no alteration of the ſound : And” 
though there be Oftaves above which are more acute, and. 
Octaves below which are more grave, ſo that they differ 
from uniſons; yet as to appearance they are the ſame, in re- 
ſpect of ſuch difference as there is between other ſounds ;.as- 
if a man looks upon a Dye with the naked eye, and after. 
ſhould look upon it with a magnifying glaſs, though it ap-- 
pears. bigger, yet by the figure and ſcituation he judges it. 
the ſame. 

Therefore the. Muſick is not changed but filled by ad- 
ding Octaves above the upper parts: but Oftaves below the. 
upper parts that ſhould come below the Baſe, would change 
the Muſick, by changing the foundation and baſis of it, to: 
which all the Chords would have other relations than they. 
had to the former. 

A fifth is the prineipal Chord. ( for the Oftave cannot. 
properly be called a Chord) in which there is an acqui- 
eſcence; there being no. other ſound to which it can change : 
to a more grateful one, and therefore is allowed in the clo(e. 
to fill the ſound. Y 

A fourth by its coincidence of pulfes ſhould ſtand inthe. 
ſecond place, but it is not allowed in Muſick, accorditig 
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Baſt mends the Harmony ſb' mach, that it. catmot be kept. 
olit of mind, bat will be defited-and.expetted : and there- 
fore a fourth is a binding Note that ſtrongly induces a cloſe 
419 the fifth below. So that a fourth is not for its ſweet- 
neſs allowed to be a Chord by moſt arſicians, becauſe it 
+48 not ſtable bur ſubfervient to a change; which change is 
-more induced, becaitſe only a fixth can be joyned with it, 
which will be a third to che fifth below, and fo increaſes the 
expectation of a change. 


A third ſharp is a.Chord ſo pratefull that it is allowed 
in the cloſe to fill the ſound; ir being in Chord to the fifth 
bears it company, 'and its Oftave to reverſe would change 
the 4.»ſck into a ſixth flat, which is the leaſt pleaſing of all 
"Chords, and therefore is not at all regarded; but the mind 
acquieſces in the third ſharp. 


A third flat, nor the fixth flat nor ſharp, claim not any 
place in the cloſe, becauſe they are in diſcord to the third 
{harp and fifth, ſo that both cannot be allowed, and the o- 
ther are preferred : but they are in the body of a Tune 
very gratefull Chords that never offend the ear, nor do they 
invite any change by their Oftaves below the Baſe, but at- 
ford a ſtable and pleaſant Harmony. 


I ſhall not ſpeak of diſcording Toes which are often 
conjoyned in A/»ffck, becauſe they are not allowed for 
their own ſake, but for reaſons which will appear in what 
 Thave further ro ſay concerning Conſort. 


Whereia the ſecond requiſite is Formality, which every 
part ought to have, though not to that degree of plea- 
ſancneſs that is expeRted from a ſingle Tune, yet in a rea- 
{ Tonabledegree. | 


The 
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;' ; The formality of a oy poem muſt decxaQ; becauſ} the 

Compoſer is not confined, but may follow his fancy z but in. 
Conſort the Compoſer muſt confider the harmony of the 
Parts conjund, and therefore is not at liberty. 


And there are allowances which the nature of the Parts 
require; the formality of the Treble muſt be airy and 
brisk, that of the Baſe flow and robuſt, the inner parts are 
generally employed tofill the 27»ſick with Chords, and haye 
little curioſity of formality, except upon'following a point : 
but theſe allowances conſidered, an expert Muſician will 
give a competent ſhare of formality and ſweetneſs to eve- 
ry part, inaking the Treble move in a grave pace, and the 
Baſe —_ that the beauty of the inner patts may be dif: 
cerned. 


The third requiſite of 2/»ſick in Confort is Conformity 
of all the parts: as the Formality of a fingle part requires, 
that the ſucceeding Notes ſhould be agreeable to the for- 
mer ;z ſo Conformity requires that each part ſhould have the 
like tendency to the ſucceeding Notes, 


Which tendency is many times ſo regarded, that the pre- 
ſent Harmony muſt yield to it : for if the ſucceeding Notes 
are of great relation to the Key, and the formal way to 
them in the ſeveral Parts is by diſcording Notes 3 never- 
theleſs that way which gives ſo good expectation muſt not 
be balked, but rather the diſcords will be allowed, whoſe 
harſhneſs is taken off by the expeQation of the ſucceeding 
Chords, and the Harmony of the following Notes is the 
more welcome for the badneſs of the paſſage. 


Diſcords are allowed in {ch upon this ſcore, and they 
are alſo in other refpe&ts of excellent uſe; as when the 
mind 1s to be carried from any particular Note, it may be | 
affronted by a difcord ; or if a Note in ſmall eſteem be = | 

e 1 


— 


| - 'be favoured, fome:other Note may come rathatagrees With 
that;and is diſcord: tothe-reſt, 'and ſo:may draw the' mind 
; £6:the regard of-that-Note-which it ſtrengthens and ſup- 
ports. Infinite other inſtances:may be made, but'my:bufi- 
-neſs being only to illuſtrate the Reaſons I go upon, and not 
to-teach Rules, thefe'ſhgll ſuffice. 4 Tok 


-From what: I have ſaid, it appears, that when each'part 
has its-kind-and'propottion vf Petnatiy; and: the parts are 
in-Chord to. the: Baſe, and not in diſcord to'one another, 
but carry.aMi the Chords to fill the; Harmony, when'they 

_ have alike tendency to their: reſpe@ive ſucceeding Notes, 
when they imitate one anothers meaſure; then is the Con- 
ſort compleat-; for the ear is pleaſed: wath the Harmony, 
.and the mind is amuſed and entertained to obſerve the par- 
ticular Parts how they dance to and from the Key, and 
from-one. Key to another, how they hunt one another, and 
1n a'manaer- imitate humane paſſions. | 


To'the 'end the hearer may the more indifferently ob- 
Ferve the contexture of the Parts, it is neceſſary that 'they 
\ _ be fairly interwoven, one Part muſt not cling to another, 
by moving 4ogether-in eighths or fifths which would.draw 
the attention too much: for the ſame reaſon they may not 
jump into-eighths, which I have theard+ called, hitting an 
eighth in the face; but an equall hand ſhould be held over 

all the Parts, andthe ſweetneſs diſtributed amongſt them. 


I will not go about totdeſeribe Excellent 24ſick, which | 
would require a' Poet as well as a Muſician; I am only in 
the part of a Phzloſopher, to ſhow what is allowable A#- 

Fck, inorder to make the Reaſons upon which their Rules 
are founded unhderſtoad.. : 74 Th: 


E And that I have done, as it were by a glimpſe, knowing 
the difficulty of being -exa@t upon ſuch a Subje&; He that 


defires 


a 8; 


. deſires robe more folly inforined concerning it, may have 

_ recourſe to other large Treatiſes that have been writ- 
ten of Aſyſich, by Authors of our own, as well as other 
Nattons. 

There are tricks in 2/uſick,, as Fugves, Points, Deſcent 
wpor plainſong Cannons, &c. the former, ſcil. Fugues 
and Points are extream delightfull, and embelliſh the 
Muſick, carrying the attendance of the mind from one 
part to another, and reſtrain not the fancy of the Com- 


poſer, but advance it. 


The other tricks that are more elaborate, are to teach 
or (ſhew maſtery in Compoſing, rather than to pleaſe; for 
ſuch fetter'd Mauſek is alwayes worſe, and the hearer 
ſhall not obſerve the Art tilt he be told of it : it is like 
Acroſtick Verfe, or rhithm in Plays, which fhew skill 
or labour, but ſerve not thofe ends for which the pieces 


were defigned. 


Of Time, or the meaſures of 


Mus1cx. 


A*® the Muſick and Harmony of Tones depends upon 
the regular diſtance of the pulſes, though the in- 
terſtices are not perceived, nor can be meaſured by us: 
So when the interſtices are ſo large that they can be mea- 
ſured by our ſenſe, the obſervance of a regular propor- 
tion of Tizze affords great pleaſure; as in the beating 


a Drum, or ſtriking a pair of Caſtanets, © 


The dne obſervance of time is pratefull for the ſame 


| reaſon that I gave for the formality of a fingle Tyre, be- 
cauſe the ſadSqucnt ſtrokes are meaſured by the me- 


E mory 
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ty of the former, and if they do icomprehend then. 
-or. are comprehended by them, it is alike pleaſant, the 
mind cannot chuſe but compare one with the other, and 
obſerve when the ſtrokes are coincident with the me- 
mory of the formesx;. | | 


Therefore the leſs the intervals are; the more gratefal 
1s the meaſure, becauſe it is eaſily and exactly repreſent- 
ed by the memory, whereas a long: ſpace of time that 
cannot be comprehended in one thought, is not retain- 
.cd in the memory in'its exact meaſure, nor can abide the 
compariſon, the time paſt being alwayes ſhortned by ſo 
much as it is removed from the time preſent... 


The modes of Fime are very few, being only in duple 
. or triple proportion, and: the diminiſhing-is alwayes in 
Geometrical;proportion, as two, four, eight, ſixteen; that 
it might ſerve not only to the Baſis of the Ti-ze, but alſo 
' to the other intermediate degrees of diminution, which 
are in memory, if not in play. 


The triple can give:two ſpaces to one, the duple can 
give three ſpaces to one, and although the duple or plain 


+: Time ſeems to have ſpaces of even length, yet there is 


loudneſs and briskneſs given to every other pulſe, which 
"makes it eminent, and alwayes happens upon coincident 
ſtrokes : this difference is. between the fore-ſtroke and 
back-ſtroke in A#ſick,, where. the Notes are marked to 
be of an even. length. 


Theſe diſparities of even and. odd, and of two to one, 
and three to one are neceſſary, not only where Tizze alone 
is regarded, as.in a Dram, or upon a Hory, to {ſhow the 
coincident ſtrokes 3 but in reſpe&t of M#ſick, for there- 
by. length and: loudneſs. is given to the Key Nench, ape 

| uc 


As IMIR. 
AS 


3x2 WITCF: : Y ox ws 4 x v __ FI " AE 24.5 LY 
: a) I WE. 5 -<E Ex FI 8 Caf ag < ae De 2, 2 
? 3 gs E. Y, 


' ſuch other Notes as ſhould bear an emphaſis : and the o-- 


ther Notes that have the ſhort or odd foot, ſeem but ſteps 
and paſſages to them, and indeed are ſo little regarded, 
that whether Chord or Diſcord they muſt be taken if 
they lye in the way. In the ſame manner, in all ſhaking 
graces the hovering is unequal betwixt two Notes, the 
advantage is given to the true Note, and the other has 
but faint touches, to make preparation for that which is 
to ſucceed. 


It is now time to put bounds to this Diſcourſe, which 
by reaſon of the Method I engaged my elf in, is become 
much longer than I intended; I will only add theſe Two + 
Obſervations : | 


I. It appears plainly how «ſick, comes to be fo copi- 
ous : for conſidering the ſpecies of Keys, the number of 


them, the variety of Chords, the allowable mixing of 


Diſcords, the diverſity of meaſure, it is not to be won- 
dred at, that it ſhould like Language afford to every Age, 
every Nation, nay, every. Perſon, particular ſtiles and 
modes. 


2. It appears that Tozes or Modes of Muſick in an-- 
tient time could not be of other kinds than are now ; for. 


' there can be no other in Nature: therefore the great ef- 


fects it then had, if truly related, muſt be imputed to the 
rarity of it, and the barbarity of the People, who are not 
tranſported with any thing after it becomes common to 


them. 
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MISTARKES. | | M 
9. _ for line read time : 1. 25. for fifth and fourthread. © 


24. Far for 14-and 2 2th-þ read 23.and qtth Ei 
30.1 13: for Ottave to reverſe read Oft ave or reverſe. wr 
1 12. fo regular dele ſo. x: W's 

be obſerved that the 2danochords-are not divi- 

ed as they ought to be; the Reader therefore is to regard 0N- i 

| the Figures, and not the length of the Lines. 
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